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US HEALTH SPENDING COMPARED TO US HEALTH SPENDING COMPARED TO 
SELECTED COUNTRY GDPs 2004SELECTED COUNTRY GDPs 2004

($BILLIONS)($BILLIONS)

$4,932.70

$1,956.10 $1,769.20
$1,368.80
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“Fill out this tag and attach it to your big toe.”



INFORMATION TECHNOLOGY INFORMATION TECHNOLOGY 
IMPACT ON HEALTH SYSTEMIMPACT ON HEALTH SYSTEM

1)1) GenomicsGenomics
2)2) Electronic Medical Electronic Medical 

Record (EMR)Record (EMR)
3)3) Turbocharged Turbocharged 

DiagnosisDiagnosis
4)4) Remote MedicineRemote Medicine
5)5) ConnectivityConnectivity

Source:  Health Futures, Inc.Source:  Health Futures, Inc.





Genomics: Clinical ImplicationsGenomics: Clinical Implications

Emerging New Business Model forEmerging New Business Model for
Drug Discovery and DevelopmentDrug Discovery and Development

Understanding genetic contribution to Understanding genetic contribution to ADRADR’’ss
Resistance profiling of pathogens in oncology Resistance profiling of pathogens in oncology 
and infectious diseaseand infectious disease
Long term potential in personalized therapiesLong term potential in personalized therapies

Source:  Health Futures, Inc.Source:  Health Futures, Inc.



DIGITAL MEDICINE:  CONVERGING STREAMSDIGITAL MEDICINE:  CONVERGING STREAMS

Source:  Health Futures, Inc.Source:  Health Futures, Inc.

MolecularMolecular
(Genetic character(Genetic character
of self pathogens)of self pathogens)

CellularCellular
(Types, counts,(Types, counts,

receptors)receptors)

TissuesTissues
(Metabolism(Metabolism
pathology)pathology)

Organ SystemsOrgan Systems
(Anatomic detail)(Anatomic detail)

InterventionsInterventions
(Orders, meds,(Orders, meds,

procedures)procedures)

ConsumerConsumer
Decision SupportDecision Support

Clinical DecisionClinical Decision
SupportSupport

Computerized Computerized 
Patient RecordPatient Record



EVOLUTION OF THE EVOLUTION OF THE ““EMREMR””

FunctionFunction PassivePassive
DocumentationDocumentation

ClinicalClinical
NavigationNavigation

SystemSystem

KnowledgeKnowledge
Resource/Resource/

Control PanelControl Panel

FocalFocal
PointPoint

IndividualIndividual
Unit ofUnit of

Care/ServiceCare/Service
Episode ofEpisode of

IllnessIllness
ClinicianClinician’’ss

PracticePractice

Source:  Health Futures, Inc.Source:  Health Futures, Inc.



FROM FROM ““CPRCPR”” TO TO ““NAV NAV 
SYSTEMSYSTEM””:  CONSTRAINTS:  CONSTRAINTS

Practice AutonomyPractice Autonomy
Evolving State of Medical KnowledgeEvolving State of Medical Knowledge
Usability/User Interfaces Usability/User Interfaces ““need workneed work””
Funding:  Haves and Have Funding:  Haves and Have NotsNots
LiabilityLiability
-- InstitutionsInstitutions
-- Practitioners Practitioners 
-- VendorsVendors
The The ““Blood/Brain barrierBlood/Brain barrier”” hospital vs. physician hospital vs. physician 

-- Separate hospital vs. physician recordsSeparate hospital vs. physician records
Patient/Family Access to Records, Decision SupportPatient/Family Access to Records, Decision Support

Source:  Health Futures, Inc.Source:  Health Futures, Inc.



Turbo Charged DiagnosisTurbo Charged Diagnosis

Computer Assisted Diagnosis of ImagesComputer Assisted Diagnosis of Images
Worldwide Diagnostic NetworksWorldwide Diagnostic Networks
Molecular ImagingMolecular Imaging
““PersonalPersonal”” UltrasoundUltrasound

Source:  Health Futures, Inc.Source:  Health Futures, Inc.



MRI Utilization RatesMRI Utilization Rates
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RPM:  ThesisRPM:  Thesis

Convergence of Remote Sensing Convergence of Remote Sensing 
Technologies with Intelligent Clinical Technologies with Intelligent Clinical 
Software will enable Large Numbers of Software will enable Large Numbers of 
People at Risk for Hospitalization for People at Risk for Hospitalization for 
Life Threatening Chronic Conditions to Life Threatening Chronic Conditions to 
Live Normal Lives AS well as enable Live Normal Lives AS well as enable 
monitoring the Sickest monitoring the Sickest patietnspatietns presently presently 
in hospitals from hundreds of miles in hospitals from hundreds of miles 
away.away.



What Can be Sensed RemotelyWhat Can be Sensed Remotely
(and Cheaply!)(and Cheaply!)

Location (Infrared indoors, GPS outdoors)Location (Infrared indoors, GPS outdoors)
Motion/Orientation (Standing/Lying/Falling/Gait)Motion/Orientation (Standing/Lying/Falling/Gait)
EKGEKG
TemperatureTemperature
Blood OxygenBlood Oxygen
RespirationRespiration
Sweat (Chemical content)Sweat (Chemical content)
Speech (Content, Voice Stress)Speech (Content, Voice Stress)
Visual Imagery/IdentityVisual Imagery/Identity

Source:  Medical Automation Research CenterSource:  Medical Automation Research Center
University of VirginiaUniversity of Virginia



REAL TIME DISEASE MANAGEMENTREAL TIME DISEASE MANAGEMENT

WearableWearable
•• ShirtShirt
•• WristbandWristband

Implantable Implantable 
DevicesDevices

•• DefibrillatorDefibrillator
•• Insulin Insulin 

PumpPump
•• GlucoseGlucose

MonitorMonitor
•• GPSGPS

Locator/IDLocator/ID

ComputerComputer
DecisionDecision
SupportSupport

HumanHuman
MonitoringMonitoring

Home SecurityHome Security

FamilyFamily

AmbulanceAmbulance

HospitalHospital

Personal M.D.Personal M.D.

Care ManagerCare Manager

Smart Smart 
HouseHouse

MODALITIES PERSON
INTEGRATION/
CONNECTIVITY

INTERESTED
PARTIES

Source:  Health Futures, Inc.



DIGITAL MEDICINE:  PAST AND DIGITAL MEDICINE:  PAST AND 
FUTURE (With Apologies to D. Berwick)FUTURE (With Apologies to D. Berwick)

EventEvent--drivendriven
FeeFee--forfor--ServiceService
Separate RecordsSeparate Records
PayorPayor as Intermediaryas Intermediary
ProviderProvider--drivendriven
““Right stuffRight stuff”” based based 
clinical decision supportclinical decision support

ContinuousContinuous
Subscription Subscription 

(broadband)(broadband)
Single recordSingle record
PayorPayor as Sponsoras Sponsor

CustomerCustomer--drivendriven
ScienceScience--based clinical              based clinical               

decision supportdecision support

PASTPAST FUTUREFUTURE

Source:  Health Futures, Inc.Source:  Health Futures, Inc.



Health Care Payment Reform:  Health Care Payment Reform:  
What Needs to be DoneWhat Needs to be Done

Change payment incentives to encourageChange payment incentives to encourage
relationshiprelationship--based, rather than eventbased, rather than event--based,  paymentbased,  payment
Carrots and sticks for quality improvementCarrots and sticks for quality improvement
Single claims justification/mandatory electronic paymentSingle claims justification/mandatory electronic payment
Fix responsibility through unified payment for care management fFix responsibility through unified payment for care management for or 
major illness, and provide flexibility to care team to meet needmajor illness, and provide flexibility to care team to meet needs. s. 
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